TO i n v e s t i g a t e e l e c t r o l y t e s and glucose homeostasis i n asphyxia and PV-IVH, Na, K , C1 and glucose were measured i n CSF and blood of 1 4 newborns who had simultaneous lumbar and venipunctures a t a mean age of 26 hours. Glucose was determined by glucose-oxldase method, Na and K by ion s e l e c t i v e e l e c t r o d e and CL by coulometric-amperometric method. Cranlal ultrasounds were done within 48-72 hours a f t e r b i r t h .
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Cerebral blood flow (CBF) and cerebral metabolic r a t e of oxygen (CMRO ) were measured during normocarbia and both moderate and severe hjpocarbia i n 8 newborn mongrel dogs 1 t o 7 days of age. The animals were paralyzed with pancuronium and v e n t i l a t e d wlth 70% N 0 and 30% 0 The r e s p i r a t o r was adjusted t o achieve a paCO of215 t o r r , al?'subsequent changes t o 25 and 40 t o r r were made b j bleeding CO i n t o t h e system. The sequence of paC02 l e v e l s were randmiged. CBF was measured by microsphere technique and CMRO c a l c u l a t e d a s a r t e r i a l -s a g i t t a l s i n u s O2 content di fference2times hemispheric blood flow. A1 1 measurements were made a f t e r 30 minutes a t each paC02. 40 t o r r 25 t o r r 15 t o r r CBF (ml/lOOg/min + S.D.) 42.7 3 3 . 5 1 9 . 5 I t i s concluded t h a t d e s p i t e l a r g e decreases i n CBF with hyperventilation, CMRO i s not s i g n i f i c a n t l y changed a f t e r 30 min of hypocarbia.
COMPARISON OF SCREENING OF HIGH RISK INFANTS B Y AUDI-TORY BRAINSTEM RESPONSES (ABRs) AND B Y PNEUMOGRAMS:
1497 Yvette Roberson, K r i s t i n e McCulloch, Lee R o Hamilton, Dharmapuri Vidyasagar. University of I l l i n o i s Hospital, Departments of P e d i a t r i c s and Otolaryngology, Chicago, I l l i n o i s . ABRs a s s e s s f u n c t i o n of t h e b r a i n s t e m a u d i t o r y p a t h w a y . I n t e rwave d i s t a n c e s r e f l e c t brainstem conduction time and wave V l a tency i s an index of maturation. Pneumograms a r e recordings of r e s p i r a t o r y a c t i v i t y which allow q u a n t i t a t i o n of breathingpauses during sleep. Pneumogram a b n o r m a l i t i e s r e f l e c t d y s f u n c t i o n o r immrt t u r i t y of brainstem r e s p i r a t o r y c o n t r o l mechanisms, We compared screening r e s u l t s f o r 15 high r i s k i n f a n t s (GA 30.7 + 4 wks), B W 1300 + 600 gm) who had pneumograms and reproducible ABRs and were n o t r e c e i v i n g theophylline a t t h e time of e i t h e r s c r e e n , A l l had i d e n t i f i a b l e waves I and V and 12 (80%) a l s o had wave 111. Sleep p o r t i o n s of 12 h r pneumograms were scored f o r d e n s i t y of s h o r t (26 s e c ) apneas (A6/D), % time spent i n p e r i o d i c breathing (% PB) and number episodes ~~/ 1 0 0 min ( I P B~~o o ) .
Relationship of ABR and pneumogram measurements was analyzed by l i n e a r r e g r e s s i o n . Postconceptual age a t t h e time of screeningwas38.5+5.9 wksfor ABRs and 38-4 + 5.7 wks f o r pneumograms. Wave V l a t e n c y showed s i g n i f i c a n t c o r r e l a t i o n with a l l pneumogram measurements: f o r A6/D, r=0,73, p=0.002; f o r % PB, r=0,67, p=0.007; f o r iiPB/100, r=0.61, p=0.015. Interwave d i s t a n c e s (1-111, I-V) showedno s i g n if i c a n t c o r r e l a t i o n with pneumograms. Thus a s s e s s m e n t o f t h e b r a i nstem a u d i t o r y pathway by ABR wave V l a t e n c y c o r r e l a t e s w e l l with assessment of brainstem r e s p i r a t o r y c o n t r o l mechanisms bypneumograms. These f i n d i n g s strengthen t h e v a l i d i t y ofboththeABRand t h e pneumogram a s t e s t s of brainstem maturation and function, Cyclic v a r i a t i o n i n embryonic and f e t a l movement a t 0.1-1.0 cycle/min (cpm) occurs normally i n many v e r t e b r a t e s , including t h e human, and may play a r o l e i n neuromuscular development. To determine t h e e f f e c t of a l t e r a t i o n s i n t h e p r e n a t a l environment on t h e development of C M i n t h e human, 23 FDMs (21 c l a s s B-D, 1 A, 1 R) were studied l o n g i t u d i n a l l y 2-7 t i m e s (421, mean + SD) from 23-40 wks of gestation. F e t a l movement was detected -by two s t r a i n gauges on t h e mother's abdomen and d i g i t i z e d i n 5 s e c i n t e r v a l s during a 14-47 min (2627) period f r e e of a r t if a c t s . S p e c t r a l a n a l y s i s revealed s t r o n g C M a t .08 -1.22 cpm (.37+.20) i n a l l f e t u s e s (83/95 i n d i v i d u a l records), suggesting c y c l i c a c t i v a t i o n i s a robust property of t h e immature motor system i n t h e human a s i n other vertebrates. However, C M was temporarily absent (i.e.,for 1 record) i n 12/23 FDMs, vs. 3/29 normal f e t u s e s i n a previous study (<.01). Most parameters of C M were s t a b l e a c r o s s age, but i t s frequency began low and nearly doubled (p<.01) from .24+.07 t o .47+.28 cpm between 26 and 37 wks, a p a t t e r n not s e e n % normal f e t u s e s . During t h e same period, C M i n t h e band between .I8 and 1.02 cpm increased then decreased (p<.02), i n c o n t r a s t t o a steady i n c r e a s e i n normal f e t u s e s . It remains t o be seen i f t h e i s o l a t e d absence and a l t e r e d development of C M r e f l e c t concurrent metabolic disturbance (although t h e d i f f e r e n c e s were unrelated t o newborn macrosomia o r repeated 3rd t r i m e s t e r bouts of maternal hyperglycemia), o r a r e i n s t e a d sequelae of e a r l y neuroembryologic changes i n FDMs. The i n c r e a s e i n c e r e b r a l blood flow fCBFl with hvuoxia i s . ,
ROLE OF 02-HEMOGLOBIN AFFINITY O N THE RESPONSE TO HY-
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r e a t e r i n f e t a l than a d u l t sheep. Baseline CBF and oxygen del i v e r y (OD=CBF x a r t e r i a l 02 content) a r e a l s o higher i n t h e f e t a l sheep d e s p i t e a r a t e of c e r e b r a l 02 consumption (CMR02) equal t o t h a t i n t h e a d u l t . Previous work showed t h a t t h i s r e la t i v e overperfusion of t h e f e t a l b r a i n i s i n p a r t due t o t h e l e f t s h i f t e d p o s i t i o n of t h e 02-hemoglobin d i s s o c i a t i o n curve (ODC) i n t h e f e t u s . 6 unanesthetized f e t a l sheep were s t u d i e d t o determine i f t h e g r e a t e r response of CBF t o hypoxia i n t h e f e t u s i s a l s o dependent upon t h e p o s i t i o n of t h e ODC. Measurements of blood gases, CBF (microsphere technique), CMR02, OD,
and t h e r e c i p r o c a l of t h e arteriovenous (brachiocephalic a. -s a g i t t a l s i n u s ) d i f f e r e n c e i n 02 content (1/CaO2-CvO2) were made a t 3 l e v e l s of CaO2 p r e and postexchange t r a n s f u s i o n (ET) with a d u l t blood. l/CaO2-CvOz=CBF/CMRO2 measures changes i n CBF i f CMRO2 remains s t a b l e and i s l e s s s u b j e c t t o e r r o r than microsphere CBF measurements. P50 increased from 16.6 + 0.5 -31.7 + 1.9 Torr (' SEM) and O D decreased 13.12 + 1.56 -6.63 f 0.34 m l . l~O~-l . m i n -~ with ET (p <.05). During hypoxia, CMR02 was unchanged both p r e and post ET. The response of l/CaOz-CvO2 t o hypoxia was s t e e p e r p r e ET (p <.05). These d a t a support t h e r o l e of t h e p o s i t i o n of t h e ODC i n t h e r e g u l a t i o n of CBF during hypoxia and a r e c o n s i s t e n t with a t i s s u e 02 dependent mechanism of CBF c o n t r o l . (Sponsored by John R. Raye) .
REGULATION OF CEREBRAL BLOOD FLOW VELOCITY (CBFV)
I n a d u l t s a r t e r i a l oxygen content (CaO ) and pCO a r e t h e major r e g u l a t o r s of c e r e b r a l blood flow (?!BF) w h i l e 2 c~F i s constant i n t h e f a c e of changes i n mean a r t e r i a l blood p r e s s u r e (MABP). In t h i s study Doppler ultrasonography was used t o examine t h e e f f e c t s of t h e s e f a c t o r s on CBFV i n non-asphyxiated LBW i n f a n t s with HMD r e q u i r i n g mechanical v e n t i l a t i o n . I n f a n t s were s t u d i e d on days 1-7, 14 and 21. CBFV was measured i n t h e a n t e r i o r c e r e b r a l a r t e r y f o r determination of t h e Area Under t h e Velocity Curve (AUTC)/min. Blood flow v e l o c i t y was measured i n t h e c a r o t i d a r t e r y and D i a s t o l i c / S y s t o l i c r a t i o (D/S) determined. Hematocrit (HCT), blood gases, MABP and LA/AO r a t i o (echocardiogram) were measured. CaO was c a l c u l a t e d from t h e hemoglobin d i s s o c i a t i o n curve. No i z f a n t had evidence of d u c t a l shunting on t h e b a s i s of a normal LA/AO r a t i o , absence of a murmur, normal p u l s e s and a normal D/S r a t i o (+.32f.09) (mfsd). Data a n a l y s i s (n=61) revealed a s i g n i f i c a n t i n v e r s e r e l a t i o n s h i p between CaO and AUTC/min (r=.46) (p<.01). A s t r o n g l i n e a r correlation2was found between pC02 and AUTC (r=.40) (p<.01). Despite a r i s e i n MABP a s s o c i a t e d wlth p o s t n a t a l age ( r = . 5 7 ) , AUTC/min was c o n s t a n t over t h e observed range of MABP . W e conclude t h a t a u t o r e g u l a t i o n of CBF i s p r e s e n t i n non-asphyxiated LBW i n f a n t s with HMD and t h a t t h e i r CBF i s not pressure-passive a s previously suggested.
